Jatropha curcas (physic nut) is a drought resistant large shrub or small tree belonging to the family Euphorbiaceae. Physic nut tree thrives on a variety of soils and climatic conditions. It is unselective in soil requirements unlike most trees. It will not grow in marshy land, however it grows well on sandy soils or lateric soils. It thrives where other more sophisticated commercial crop trees would not (Heller, 1996). The seed of J. curcas becomes matured when the fruit changes from green to yellow. The colouration of the seed is fair black with a whitish cotyledon. A range of 33.6% to 34.5% of crude protein of J. curcas has been reported by Matana, et al. (2005). The oil of J. curcas is viscous, highly suitable for cooking, lighting by itself and useful in the production of biodiesel. The oil contains very little other components and has a very good quality for burning (Vaitiligon and Liennard, 1997).
Determination of Amino acid

Crude protein determination
The crude protein was determined by the method described by Pearson (1976) . Nitrogen content was determined by the micro-kjeldal method and the percentage nitrogen was converted to crude protein by multiplying by 6.25.
Defatting
About 2.0 g of the sample was weighed into the extraction thimble and the fat extracted with n-hexane using a soxhlet extraction apparatus (AOAC, 1990) . The extraction was lasted for 5 h.
Hydrolysis of sample
A known weight (between 30 to 35 mg) of the defatted sample was weighed into glass ampoule. 7 ml of 6 M HCl was added and oxygen was expelled by passing nitrogen into the ampoule in order to avoid possible oxidation of some amino acids during hydrolysis. The glass ampoule was then sealed with a bunsen flame and put into an oven present at 105 o C for 22h. The ampoule was allowed to cool before breaking at the tip and the content was filtered to remove the humins.
The filtrate was then evaporated to dryness at 40 o C under vacuum in a rotary evaporator. The residue was dissolved with 5 ml of acetate buffer (pH 2.0) and stored in a plastic specimen bottle and kept in the deep freezer.
Sample analysis
The amino acid profile of the sample was determined using ion exchange chromatography (IEC) (FAO/WHO, 1991) . The sample was loaded into the Technicon Sequential Multi Sample Amino Acid Analyser (TSM) manufactured by Technicon Instruments Corporation, New Youk. The TSM analyzer was designed to separate and analyse free acidic, neutral and basic amino acids of the hydrolysate.
Determination of fatty acids
The crude fat was determined by the extraction of oven dried sample in Soxhlet apparatus with n-hexane for 6 h. Solvent was removed under reduced pressure in a rotary evaporator (AOAC, 1990) .
Fatty acid methyl esters (FAMES) of the oil were prepared as reported by Akintayo (2004 
Physico-chemical analysis
The physico-chemical analysis of the seed oil for acid value, iodine value, saponification value, peroxide value, specific gravity and refractive index, were carried out according to the methods of AOAC (1990). Oshodi and Adelakun (1993) and of pigeon pea (22.4 %) reported by Oshodi and Ekperigin (1989) . The value is however lower than scarlet runner bean flour (65.2%) reported by Aremu et al. (2005) . The high crude protein content of J. curcas makes it a good source of protein which could be used as feeds in live stocks.
Results and Discussion
Leucine is the most highly concentrated essential amino acid (6.5 g/100 g protein). The value compared very well with the value obtained for protein concentrate of Anarcadium occidentale (6.2 g/100 g protein) (Aremu et al., 2007) . However, the value is lower than that obtained for protein concentrates of some Nigerian legumes; lima bean (7.59 g/100 g protein); pigeon pea (8.40 g/100 g protein) and African yam bean (7.45 g/100 g protein) . It is observed that aspartic and glutamic acids together make up (26.1 g/100 g protein)and are the most abundant amino acids in the plant food sample. Similar observation has been reported by Olaofe and Akintayo (2000) and Adeyeye (2004) . The least 346 Amino Acid, Fatty Acid and Physico-Chemical Analyses 45(4) 2010 amino acid is methione (0.65 g/100 g protein), which is lower in comparison with that of cashew nut (1.7 g/100 g protein) (Aremu et al., 2007) .
The nutritive value of a protein depends primarily on the capacity to satisfy the needs for nitrogen and essential amino acids. The total essential amino acids (with histidine) of J. curcas protein flour (32.7 g/100 g protein) as shown in Table  II , compared very well with that of Prosopis africana concentrate (31.9 g/100 g protein) reported by Aremu et al. (2007) . However, it is less than those reported by Oshodi et al. (1998) , for lima bean (44.8g/100 g protein); pigeon pea (48.1g/100 protein) and African yam bean (48.3g/100g protein). The total Acidic Amino Acid (TAAA) (26.1 g/100 protein) is greater than the total Basic Amino Acid (TBAA) (10.4 g/100 g protein), indicating that J. curcas protein is probably acidic in nature.
The Total Sulphur Amino Acid (TSAA) of the sample was 2.2 g/100 g protein, which is close to halve the value (5.8 g/100 g protein) recommended for infants (FAO/WHO/UNU, 1985) . The aromatic amino acid (ArAA) range suggested for ideal infant protein (6.8-11.8 g/100 g protein) (FAO/WHO/UNU, 1985) is much higher than the current report (4.63 g/100 g protein) indicating that J. curcas flour could be used to prepare gruel as weaning food, it should be supplemented with ArAA rich foods. The percentage ratio of EAA to TAA in the flour was 41.6. This value was well above the 39% considered to be adequate for ideal protein food for infants, 26% for children and 11% for adults (FAO/WHO/UNU, 1985) . the percentage of EAA/TAA for J. curcas flour could be favourably compared with that of pigeon pea flour (43.6%) , beach pea protein isolates (43.8-44.8%) (Chavan et al., 2001) . The amino acid profile of the studied plant seed suggests that its protein has moderate nutritive value. Akintayo and Bayer (2002) . J. curcas seeds are however better sources of oil than Bombcapsis glabra seeds (34.8%) reported by Olaofe et al. (2006) and soy bean (23.5%) reported by Paul and Southgate (1985) . The present value compares very well with that of Cucumeropsis edulis (43.7%) reported by Ige et al. (1984) and pumpkin seed (47%) reported by Aisegbu (1987) .
Linoleic acid (C 18:2 ) which is one of the most important polyunsaturated fatty acids in human diet because of its prevention of distinct heart vascular disease (Boelhouwer, 1983) , is the most abundant fatty acid with a percentage composition of 34.6. The percentage unsaturation in the oil of J. curcas was 40.8% with total essential amino acids (linoleic and linolenic) of 36.4%.
Fats are important part of the infant's diet because they are vital to the development of the nervous system. As a concentrated source of calories, fat also helps resolve the potential problems of the infant's high calorie needs and small stomach capacity (Wardlaw, 2007) . It is well known that dietary fats rich in linoleic acid prevent cardiovascular disorders such as coronary heart diseases, arteriosclerosis and high blood pressure and also that linoleic acid derivatives serve as structural components of the plasma membrane and as precursors of some metabolic regulatory components (Vles and Gottemborg, 1989) .
Saturated fatty acids; lauric (C 12:0 ), myristic (C 14:0 ) and palmitic (C 16:0 ) have been established as the most important of the dietary risk factors (Bender, 1992) . High level of total blood cholesterol is associated with the incidence of high intake of saturated fatty acid (Bender, 1992) .
The physico-chemical characteristics of the seed oil of J. curcas are presented in Table IV . The specific gravity of 0.89 of the oil indicates that it is less dense than water. The light yellow oil has an acid value of 4.62 mg KOH/g. This value is higher than those reported for oil of bean seeds with the value 2.77 mg KOH/g and 2.74 mg KOH/g (Ekpa and Ekpe, 1995) . J. curcas oil had low acid value when compared with Plukenetia conophora (11.5 mg KOH/g) (Akintayo and Bayer, 2002) ; Bilphia sapida oil (14.2 mg KOH/g) (Akintayo et al., 2002) ; beniseed (47.6 mg KOH/g) (Oshodi, 1992) .
The refractive index of 1.46 of J. curcas oil shows that the oil is thicker than most drying oils, such as linseed oil, soybean oil and cod liver oil (with refractive indices between 1.48 and 1.49) (Duel, 1951) . The oil has high iodine value (96 mgI 2 /g) when compared with Citrulus vulgaris (38.5 mgI 2 /g) (Oladimeji et al , 2001) and Bilphia sapida oil (65.4 mgI 2 /g) (Akintayo et al., 2002) . The iodine value of J. curcas oil places it in the semi-drying oil group. This iodine value suggests the use of the oil in production of alkyd resin, shoe polish, vanishes etc. The saponification value (219 mg KOH/g) of J. curcas oil is higher than those reported for Plukenetia conophora (92.2 mg KOH/g); Adenopus breviflorus (190 mg KOH/g) (Akintayo and Baeyer, 2002) ; cotton seed oil (190-200) and soybean (190-194) but compares favourably with butter fat (220-240) and coconut oil (200-250) reported by Paul and Southgate (1985) .
Conclusion
J. curcas is a good source of protein with a high crude protein content of 34.2% as revealed in this study. High essential amino acid of the protein with abundant unsaturated fatty acid of the oil of J. curcas enhances its potentiality in human and animal food formulations. The results further showed that the seed oil of J. curcas has high iodine and saponifica-348 Amino acid, Fatty Acid and Physico-Chemical Analyses 45(4) 2010 
